Dopamine enhances the phosphaturic response to parathyroid hormone in phosphate-deprived rats.
Phosphate deprivation results in a resistance to the phosphaturic effect of parathyroid hormone. Dopamine is phosphaturic and is synthesized by kidney proximal tubule, the nephron subsegment where parathyroid hormone inhibits phosphate transport. Thus, to test the hypothesis that phosphate deprivation is associated with low intrarenal dopamine synthesis and that dopamine infusion will overcome the resistance to the phosphaturic response to parathyroid hormone, the following study was performed. The effect of dietary phosphate intake on intrarenal dopamine synthesis, as reflected by urinary dopamine excretion, was determined. Rats were placed in metabolic cages (N = 5) and were fed a low-phosphate diet (0.07% Pi) for 4 days and then a high-phosphate diet (1.8% Pi) for 4 days. Twenty-four-hour urinary dopamine excretion was significantly lower in rats fed a low-phosphate diet (2.53 +/- 0.06 versus 4.10 +/- 0.30 micrograms/day). Further, the effect of dopamine infusion on the blunted phosphaturic response to parathyroid hormone was studied in rats fed a low-phosphate diet for 1, 2, and 3 days. Control clearances were taken 2 h after thyroparathyroidectomy; then, parathyroid hormone (33 U/kg plus 1 U/kg/min), dopamine (25 micrograms/kg/min), or parathyroid hormone plus dopamine were infused for 60 min. Changes in the fractional excretion of phosphate were significantly greater in rats fed a low-phosphate diet infused with parathyroid hormone plus dopamine than in rats fed a low-phosphate diet infused with parathyroid hormone alone (delta 27.9 +/- 5.8 versus 11.2 +/- 2.6% for day 1; 28.4 +/- 1.4 versus 7.1 +/- 3.6% for day 2; and 10.7 +/- 2.8 versus -0.2 +/- 0.2% for day 3; N = 5 for all groups).(ABSTRACT TRUNCATED AT 250 WORDS)